Monomeric and dimeric IgG1 as probes for assessing high-affinity and low-affinity receptors for IgG on human monocyte-derived macrophages and on activated macrophages.
From a panel of IgG1 myeloma proteins, only one was found to interact with human monocyte FcR in a manner similar to that of polyclonal IgG. This protein was used in binding studies involving human macrophage Fc receptors. A monomeric fraction depleted of dimeric and polymeric IgG1 was crosslinked with bis-diazonium benzidine, and a fraction highly enriched in cross linked IgG1 dimers was radiolabeled. Labeled monomeric and dimeric IgG were allowed to interact with monocytes that had matured to macrophages in vitro. The association with macrophages at 4 degrees C, in the presence of cytochalasin B, reached a plateau after 6 hr. The dissociation induced by excess unlabeled IgG followed similar kinetics as the association, but 20-30% of the bound IgG could not be dissociated. Under equilibrium conditions, evidence for a single FcR population binding monomeric IgG was obtained, the Kd being in the range of 12-42 nM. In contrast, the binding of dimeric IgG was more consistent with a model assuming two populations of binding sites when appropriate curve-fitting calculations were applied. The high-affinity FcR population had a Kd in the range of 0.8-3.5 nM, whereas the Kd of the low-affinity FcR population was in the range of 28-85 nM. When macrophages had been pre-treated with recombinant interferon-gamma, the expression of high-affinity sites was increased by a factor of 1.5-3, but the number of low-affinity sites was not augmented. Cytofluorographic analyses confirmed the increased expression of high-affinity FcR, binding fluoresceinating murine IgG2a. The expression of CD16, a low-affinity FcR expressed on neutrophils, NK cells and macrophages, as well as the expression of the complement receptor type III was little influenced by the rIFN-gamma pretreatment.